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[571 ABSTRACT 
A solar cell shingle may be made of an array of solar 
cells on a lower portion of a substantially rectangular 
shingle substrate made of fiberglass cloth or the like. 
The solar cells may be encapsulated in flourinated eth- 
ylene propylene (FEP) or some other weatherproof 
translucent or transparent encapsulant to form a com- 
bined electrical module and a roof shingle. The inter- 
connected solar cells are connected to connectors at the 
edge of the substrate through a connection to a common 
electrical bus or busses. An overlap area is arranged to 
receive the overlap of a cooperating similar shingle so 
that the cell portion of the cooperating shingle may 
overlie the overlap area of the roof shingle. Accord- 
ingly the same shingle serves the double function of an 
ordinary roof shingle which may be applied in the usual 
way and an array of cooperating solar cells from which 
electrical energy may be collected. 
6 Claims, 5 Drawing Figures 
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SOLAR CELL SHINGLE 
ORIGIN O F  THE INVENTION 
The invention described herein was made by employ- 
ees of the United States government and may be manu- 
factured and used by or for the government for govern- 
mental purposes without the payment of any royalties 
thereon or therefor. 
BACKGROUND OF THE INVENTION 
The invention relates to solar cell arrays, particularly 
those which are designed for use on roofs or buildings. 
It has been heretofore suggested that solar cell arrays be 
arranged with solar cell wafers in stepped arrangement 
over a rooftop or the like. It has also been suggested to 
cover a helmet or the like with a solar cell array for the 
collection of radiant energy. Further suggestions in- 
volve building blocks or the like in which solar cells are 
encapsulated. 
The suggested arrangements are difficult in their ap- 
plication to roofs and not readily intermixed with ordi- 
nary roofing shingles. 
SUMMARY OF THE INVENTION 
According to the present invention, a shingle is 
formed with two portions. One portion carries an array 
of solar cells to be exposed and the other is an overlap 
portion to be covered when applied to a roof or the like 
in the usual way of shingles. Such a shingle serves the 
function both of an ordinary roofing shingle and an 
array of solar cells for the collection of radiant energy. 
BRIEF DESCRIPTION O F  THE DRAWINGS 
The foregoing and other objects, advantages and 
novel features of the invention will be more fully appar- 
ent from the following description when read in con- 
nection with the accompanying drawings in which: 
FIG. 1 is a plan view of the preferred embodiment of 
a shingle according to the invention which is assembled 
with an edge connector which is used with a cooperat- 
ing connector strip; 
FIG. 2 is a sectional view of the assembly of FIG. 1 
taken along the line 2-2 in FIG. 1; 
FIG. 3 is a plan view of a shingle according to an 
alternate embodiment of the invention; 
FIG. 4 is another embodiment of a shingle according 
to the invention which incorporates a shingle interlock- 
ing feature; and 
FIG. 5 is a side view of the shingle of FIG. 4. 
DESCRIPTION O F  THE PREFERRED 
EMBODIMENT 
Referring now to FIG. 1, a rectangular shingle 10 
comprises a substrate made of a pair of fiberglass cloth 
layers separated by a layer of a plastic material about 
0.125 millimeters thick and on the outer surface of each 
fiberglass cloth layer a further layer of a plastic material 
of about 0.125 millimeters thick. A flourinated ethylene 
propylene copolymer described in U.S. Pat. No. 
2,946,763 and known commercially as Teflon FEP has 
been a successful plastic material for this purpose. This 
construction provides a somewhat rigid substrate which 
lays flat and facilitates fabrication of the complete shin- 
gle. 
On one side of the fiberglass cloth substrate thus par- 
tially prepared and on approximaiely one half of the 
exposed surface, a plurality of silicon solar cells 12 are 
arranged in a regular array of two rows, for example. 
The cells in a row are connected in series by conductors 
14. The rows are connected together at the side edges of 
the shingles with conductors 16 and 18. The upper part 
5 of the shingle 10 is preserved as an overlap portion 20 
thereby distinguishing it from the portion 22 which 
carries the array of solar cells 12. The arrays are electri- 
cally connected to connectors 24 and 26 at the top edge 
of the overlap portion 20. These connectors preferably 
A mechanical attachment strip 28 is provided having 
a U-shaped cross section containing a plurality of 
spring-clips 30 in which the electrical contact pads 24 
and 26 are received. The attachment strip 28 is secured 
15 to the roof, and the shingles 10 are pressed into its slot 
with each clip 30 connecting the contact pad 24 on one 
shingle to the pad 26 on the adjacent shingle. Thus both 
mechanical and electrical attachments are made simul- 
taneously, and the attachment strip 28 need not be an 
20 electrically conductive material. A plastic material ex- 
truded to the proper U-shaped configuration is satisfac- 
tory. 
DESCRIPTION OF THE ALTERNATE 
EMBODIMENTS 
In the arrangement of FIG. 3 a shingle 10 contains an 
array of solar cells 12. The shingle is constructed in a 
manner similar to that described in connection with the 
embodiment described above with the solar cells in 
30 rows. The rows are connected together at one side edge 
of each shingle at a junction 32 and terminated to extend 
just outside of the edge of the shingle in a male connect- 
ing element 34, At the other side edge, the interconnect- 
ing wires are formed at a junction 36 and thence 
The upper part of the shingle shown in FIG. 3 is 
preserved as an overlap portion 24 as is the shingle of 
FIG. 1 thereby distinguishing it from the portion 26 
which carries the array of solar cells 12. As illustrated, 
40 the portion 24 may be overlaid with other similar shin- 
gles, 1 0  and 10’ which carry similar elements indicated 
by prime and double prime numbers respectively. It is 
contemplated that the junctions 32 and 36 may be in the 
portion 24 for protection. 
It will be apparent from FIGS. 1 and 3 that the shin- 
gles 10 may be handled in much the same manner as 
ordinary roofing shingles and may indeed be of substan- 
tially the same directions. Accordingly, one may, if so 
desired! use the solar cell shingles on a portion of the 
50 roof and ordinary shingles on the remainder of the roof 
nailing them over the overlap portion or alternatively 
arranging the solar cell shingles over the overlap por- 
tion of an ordinary roofing shingle or interchanging 
them as may be desired to cover a specific area or pro- 
55 portion of the roof with the solar cell array shingles. As 
illustrated, electrical connections to the cells are 
brought out in a series parallel arrangement but it is 
obvious that other electrical connection arrangements, 
either all series, all parallel or different series parallel 
Referring now to FIGS. 4 and 5, the shingle 40 may 
be constructed of the same materials and thicknesses as 
described above for the shingle 10. The solar cells 42 
may be mounted in the same fashion and an overlap area 
65 44 may be left free of cells to serve the same function. In 
forming the shingles 40, a locking tab 46 is provided on 
the outer surface connected to the shingle at about the 
line between the overlap and solar cell array portions 44 
10 comprise electrical contact pads. 
25 
35 brought to a female connector 38. 
45 
60 arrangements may be employed. 
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and 45, preferably overlapping just into the cell portion 
45, but not covering any cells 42. At the bottom of the 
Shingle 40 on the unexposed Side, a complementary 
hooked or folded over portion 48 is provided so that 
when the roof is being laid with the solar cell shingles 5 
such as the hooked portions may engage the tabs 
46 to restrain the shingles from being blown upward 
and to prevent the wind from disturbing them. In this 
instance, a male connector 50 is brought Out at one side 
but in the overlap area of the tab 46 so that it is covered 10 the shingle for interconnection to like shingles. 
and well-protected when the shingles are laid in the 
ordinary fashion with the succeeding rows displaced to 
cover the joint side-by-side shingles. 
It will be apparent from the foregoing that a solar cell 
shingle according to the invention has the advantages of 15 
providing a shingle which may be used and applied in a 
substantially conventional manner and retains the ad- 
vantages of an efficient solar cell array. 
cell portion and connected to connectors on said shin- 
gle, whereby a like shingle may be arranged in overlap- 
ping relation on said overlap portion leaving said cells 
exposed. 
comprising a male connector and a female connector. 
in claim 1, said connectors 
comprising a male connector on one side edge of the 
shingle and a female connector on the other side edge of 
2. A shingle as claimed in claim 1, said connectors 
3. A as 
4. A shingle as claimed in claim 1, said connections 
leading to connector pads at the top edge of the overlap 
portion Of said 
5. The shingle as claimed in claim 4, and in combina- 
tion therewith a Connector Strip having a channel and 
means for contacting Said connector Pads. 
6. A solar cell shingle comprising a roofing material, 
What is claimed is: an array of solar cells mounted on a first portion of said 
1. A solar cell shingle comprising a substrate having a 20 shingle, and a second portion of said shingle for receiv- 
ing the overlap of a similar shingle. cell portion and an adjacent overlap portion, an array of 
electrically interconnected solar cells mounted on said * * * * *  
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